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Abstract 



PROBLEM TO BE SOLVED: To enable communication by obtaining the direction of a terminal based on connection 
request signals from the terminal, and directing an antenna toward a null point where a radio wave area including 
spurious radiation does not exist in the obtained direction. 

SOLUTION: The connection request signals from the terminal Z received by an array antenna 2 are supplied to an 
adaptive array 14 and a parameter estimation device 15. The parameter estimation device 15 detects the 
information of the direction of the terminal Z by the output of the adaptive array 14 and signals supplied from the 
antenna 2 and temporarily stores it in a memory 16. Then, the signals from the terminal A already provided with a 
directional area are received by the array antenna 2 and supplied to a signal composing unit 17. The signal 
composing unit 17 composes he signals of the terminal A and the information of the terminal Z stored in the memory 
16. then the antenna is directed toward the null point where radio waves do not exist in the direction of the terminal 
Z without changing the directional area for the terminal A. 
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PROBLEM TO BE SOLVED: To enable communication by obtaining the direction of 
a terminal based on connection request signals from the terminal, and directing an 
antenna toward a null point where a radio wave area including spurious radiation 
does not exist in the obtained direction. 

SOLUTION: The connection request signals from the terminal Z received by an 
array antenna 2 are supplied to an adaptive array 14 and a parameter estimation 
device 15. The parameter estimation device 15 detects the information of the 
direction of the terminal Z by the output of the adaptive array 14 and signals 
supplied from the antenna 2 and temporarily stores rt In a memory 16. Then, the 
signals from the terminal A already provided with a directional area are received by 
the array antenna 2 and supplied to a signal composing unit 1 7. The signal 
composing unit 17 composes he signals of the terminal A and the information of the 
terminal Z stored in the memory 1 6, then the antenna is directed toward the null 
point where radio waves do not exist in the direction of the terminal Z without 
changing the directional area for the terminal A. 
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[000 1] 

[^l^tOjR-rsa^ff^J-i^l *«l|^f±. SDMA (Space 
Divison Multiple Access) iSfsV^xAfCil Tl^ 

[0 0 0 2] 

l^^(0&.^] PHS (Personal Handy-phone Sy 

stem)^5«XL*^toTI/^?)o PHS(Diiff:^^i: LT 
fi, l^u—A (5ms) tdii^ftSfS®^'* 4 :^ a 5/ h 
(i;^ct-yh:625;xs) u~M.^m:^^^ 
Hi: LfcTDMA(Time Division Multiple Access):^ 

[0003] rtDPHstt. mm^±<om^^i^<om\^ 

v^m^f^m^nox\>^^, usa!lS^cov^T(±. ph 

teRCR STD-2 8 (lltT : (ti:)aSEa«^) Icf^ 

(^#T^-r^/v) (^^yr-fev^) . 

tt. PHSS*^*»e>S^tUfcy >'i5"^-¥^>'VlS«t-« 

Jg3£$ttfcT'5^-y^>'H::fe5— ^iy.±cD/^!7— CD 



[0004] * fc. i£#. PHS 
^T^rfT'CfT^^ (adaptive array) 

B. Widrow, et al. : 'Adaptive Antenna Systems, ' Pro 
c. IEEE, Vol.56, No. 12, pp. 2143-2159 (Dec. 1967). 
S. P. Applebaum : 'Adaptive Arrays', IEEE Trans. An 
tennas & Propag. . Vol. AP-24, No. 5, pp. 585-598 (Sep 
t. 1976). 

0. L. Frost, III : 'Adaptive Least Squares Optimiza 
tion Subject to Linear Equality Constraints, 'SEL- 
70-055, Technical Report, No. 6796-2, InformationSy 
stem Lab. , Stanford Univ. (Aug. 1970). 
B. ffidrow and S. D. Stearns : 'Adaptive Signal Proc 
essing, ' Prentice-Hall, Englewood Cliffs (1985). 
R. A. Honzingo and T. W. Miller : 'Introduction to 
Adaptive Arrays, ' Jone Wiley & Sons, New York (198 
0). 

J. E. Hudson : 'Adaptive Array Principles, ' Peter P 
eregrinus Ltd. , London (1981) . 

R. T. Compton, Jr. : 'Adaptive Antennas - Concepts 
and Performance,' Prentice-Hall, Englewood Cliffs 
(1988). 

E. Nicolau and D. Zaharia : 'Adaptive Arrays, ' Else 
vier, Amsterdam (1989). 

[0 0 0 51 b75»b> ^roPHSs*6^-^. T^-:r7- 

>f :/TU'l'^ffl</^fePHSS±fi^-t?J4. PHSSlfe^S: 
Ufc^S 5 0 0 in©3^ JJ T-C 3 U*#Jffi f£.\,^ 

(0 6#R^) ^:^^5P.3SSr^bTV^fc. z.<ofsm\z.n 

S DMA (Space Divison Multiple Access) ilSfs 

TI/-^fflV^fcSDMA:^^Wiq^a*#'t4 {l^ftffi 
A. P97-214, RCS97-252, MW97-1 97 (1998-02) (^fr : (?±) 

fi.WPi\±^%-t^. t.fc. SDMA^^H. PDMA 

(Path Division Multiple Access ) :fj^t 
So rcOSDMAama^PSr. T^^7"7^^yTWSrffl 
V^fcPHSa*«»CffiV'>5:iit-J:9. lOfDSDMA 
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[0 0 0 6] L*^L. H^tclfiT-y-T'x-f :/T WSrffl 
i/^fc^, -;^|6]co#iiS]tty£»t=Sr{-t*b-C«t;t;llI^l:LT 
i^f-Si (El 8) , tg;e*iS) (i:^isi) -^'SSiaiyTwJi 

:^|6]-v(Djg(pH±mjS^ y T) t>±C5o M^fi> 73 a 

7 3c ^(DTmmm^± C^i^ktfJ:^, 
[0 0 0 7] rr-T?, PHS4SS*Ai6SJgl«iltt3iyT7 3 

il*S«©^4|g«( 7 3 c Jc:, P H S4S*Z t) P H S 

ii«SrtT*J5 t bfc:^ (ll|9#fiS) . PHSSS^Zfi 
PH SSg^A^Sfeffl T^-Y4i>'W'i: tt^^Ji:^& 

m-§-S:SDMA-PHSSlfi^7 1 Jc^f LiSfti-?., :i 
com. |119CDfi|{;iSifi^/5:>^^fcPHSffi5feAi: PHS 
iffi5l5ZcD:^[6]S7ii5+^>;*C#Jt^, fctxiPHSi^TfeA 
i: PHSffl5feZ*S|^C'^-lrJ^-'l'*ftfflLTSDMA-P 
HSS^^7 1 tm-i-SrizlSmbTt, SDMA-PH 

T-#5JilSH43iy TSr?^^i-5fcJi>. SDMA-PHS 
«ifiJ17 1f4. PHS«S*Z»c:jy-U-CC'?-1r4^/V'4-fflV'» 
Tiifs^^^/i'Sr. PHS«*A*5^fflL-CV^ST5=--r 

lB-§-Sri*ff-f-5o PHSDSsfeZTtt. SDMA-PHS 

i.^*-jBy:g-r5. zom. PHssg5Sz*sffi«-r5^&B)ffc 

f± p H s SS* a:*-[6] isi (t tbfcfg|6]ttmi£ro^S®tt 
^&7 3 c;i)S^ME-r5fcJi>. mm^i^fcT'^-r^Mcto 

HSJg^Zf4|^»l^<-;^ hm^%:mm-r^:Lti)^t^^ 

PHSffijfeZ t SDMA-PHSSlfi^7 1 trap 
H Silfgds^T^pTlfe t Jte 5 i: 5 Ppm^SrW-T^. 
[0008] 

[|gW^s«l9tLJ:5 t-f-5Sa] *l8Mf4, MiEraiH;^ 
lcm^X^£itltch(OX'h'0 . SDMA-PHSSiS© 

>'7"-?-jBroltt(D5C/i':^|S]Sr|6Ut5:ii:{-J: 9. SOMA 
- P H S Si6® *5Ji(6]i43i y T iSr?^^ UTl ^ S)|^li-e 
^'fe5:^[^(OPHSffl*i:cDiimSr^ffii:i-5^J» 

[0 0 0 9] 



|S](Djt(6]ttmjS:3iy TSr^iltL-fc^*. HflfES)fc^)aS* 
[0 0 10] X. i«*)S2T-f±. tt^Jli ^c^^^^T. M 

[0 0 1 1 ] 

m4Km<5\,^xmm-r^o mm. ^^^mxh^n^tcx 

SDMA-PHSSifi^l (.liJLTSDMAmmm 
tW-T) *5PHSSg*A;^|Sj {CMLT«[6I|4 
«&3iyT3 a Sr?g^LTl^5^^{«K-C, -t-Jbt |RlNffC|6 
^■t-?>^S®M:^ y T 3 b . 3 c (S"];^|S)^(Dffil6]tt« 
aSaiyT) Jc:PHSffi*Zd5A9 PHSii«i^tT*5 5 i: 
■f--5#^©^^l2|-Cfe5, I2l2f±, SDMASifi^l© 
«l«6^oy^igl-efcO. n*©TV7^-^-# 1. #2. # 
3. #4. •••# n*>ib>i5T (*^iS<0 

•t-5^f-§-&^fe§g<ft]{-«3g^mx.pit6't;^-i' s/^SWl 3 

#(DJ^ICf4;^-C sz-^^SWl 3 a il^xt-f-?>T^-:f7' 4 
7'T W 1 4 Sr. A;0ft#dST5=-Y^/l'ft-§-<O;^(c:t4 

imm.-r^mm^^x.p!m^£:^-( -y-^swisbk. t 
u<f4m#-&j^i 7*»^m;^3$tv5t*«*^e>ss5i5d»?> 

C^^^/KOif^tT^^^T^W'T'TV'f 1 4*»feai;^$ 

15^:. /-s^^-^Ji^^l 5*>?,m;^$tu51f«.S:- 

LTl/^/il/^A5. T^'1'TV7"^2 sz-^SWl 3 t 

cDP»^tcA/D^m^;iS^(t t>n-TV>5„ 
[0 0 12] SDMASif&^ld^?>(0jtl^]'t4mife3iyT 
3 a*»e>M^-r5^i5Slt3^y T3 c»CAoT#ytPH 
S^5KZdSillSSrMi^UJ: 5 t-rsi:. PHSSS5feZA- 
fjSDMASift^l (C>CtLCf^-V^yW$rfflVNT y Vi?^ 
^^/va3lS*«-§- (^iKgjJtm-^) Sril^«i-5o SD 
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10 0 13] *-f. PHSffi*Z;4^P><OC^^4i/wft-§- 
SrScz (t) i:-r5i:, ^ 1 07'>'x-^-# 1 T-coc^ 
^^/w-Sftfi-g-X c 1 (t) (4, ?>:^(Ofl|fc:*$n5o 
Xci (t) =aiXS (t) +ni (t) 

-5#.^T'fc5o ifkf-, ^2(OT^'7^-:^# 2 7?<DC5^-Y^ 
/VS{fft-§-Xc2 (t) J5c^OliUC«$Jx5, 
[0 0 14] 
Xc2 (t) =a2XScz (t) +n2 (t) 

Xc3 (t) tt. )<>C^(0#|rS$^x5„ 
Xc3 (t) =a3XScz (t) +n3 (t) 

[0 0 151 ^4©7'>'7'-^#4T?OC^^^/W 
S«ft-i-Xc4 (t) (4. i«>;^W^»C^$ix5o 
Xc4 (t) =a4XScz (t) +n4 (t) 

5„ ISl^tC, n;*:K>T^7'-^-/65$,ofc^. ^n(DT>' 



T^-^ffnT'WC^^^/US^im^Xcn (t) iS>cS; 
[0016] 

Xcn (t) =anXScz (t) +nn (t) 

5o ±IE#.g:ai. a 2s 33, a 4. a nf4. PHS 

iSS*z*^^©miS«-i-{c5fetL. TU"<TV7^-^2^1tj5S; 
i-SZ^-x-^-ff 1 . #2. #3. #4, #nO^*x 

n2. ns. n4. • nntt#T VT^-^J-S-O^SfflHl^T-^ 

[0 0 17] ^ix^'ixcDTVT^-^-T'Sfg^ttfcX c 1. 
Xc2v Xc3, Xc4»±. T^T'X'f T'T W 1 4(;i#t 

z (t) *5*«>e)^^ffi;^J$i^5. ^fc, T>"r i-r^^m 

$HfcXci. Xc2x Xc3, Xc4»4. /"^^ — ^S'Jtje 

^1 5(;it>#ti^$ti-. T^-f7->{-:fT\^'i 1 4A»e>wm 

ti^%h. 5ft{§-§-Xci. Xc2s Xc3, Xc4i:Offl 
BlfBCi. C2. C3. C4SrW-»-rsrtfc:J;'9. iic^J:! 

[0 0 18] 
[1^1] 



%, {ai S(2(t)x Scz(t)<ni(t)x SczW) 
T X I Xci I X I Scz(t) I 

i ( a2Scz(t)x Scz(t)^n2(t)x Scz(t)} 
Tx I Xc2 I X 1 Scz(t> I 

J, < aaSczC*)^ Sc2Ct)+n3(t)x Scz(t)) 
TX I Xc3 I X I Scz(t) I 

.1, {a4SczCt)xSc2Ct)tn4(t)xScz(1)) 
~ Tx I Xc4 I X I S(2(t) I 



.i, {anScz(t)xSc2(t)tnn(OxScz(t)) 
TX I Xcn I X I SczCt) I 



[0 0 19] rixfcj:!?, }>-—9W^^\ 5d^fe>, 
as. a47)s*J6ejix. fcB;0^ii.5„ ^^7;>«-^'«^«l 



^^)vmL^mt%-^'-&'m t p H s ffi* z (c*t 
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[0 0 2 0] PHS<ffi*Ztt. SDMASi6^1*>P>S 

ft Lfcy >-^'^^^/Wf^{cs-^#. ^g^$^^fcT5^^ 

5. r<oNf. PHSS8*Z*s*SS[B-t-5»glft:i»iPHSSSS 

o4«jr©W. PHS^5feAf±PDMAS 

[00 2 1] PDMA^ift^lTftt, T'^^^A^^^ 

tr^i^^tt. TH'T>'x-^-2Sr^LTT5=--y^/i'fB-§- 

WT^-V^-'V^-i-SrS tA (t) ii-^i:. ^IWTV 
IT-cOT^^^/vS^m^X ti (t) tt. 

[00 2 2] 

Xti (t) =biXStA (t) +ni (t) 

rrT\ b 1 mig-rs J; 5Jcy T/w^-r A-c^-fk-r 
/i'Smffi#Xt2 (t) tt. 35:S;^D^^r*$i^5, 

Xt2 (t) =b2XStA (t) +n2 (t) 
5. 

[0 0 2 3] ^3<Dr>'7"-^# 3-e©T^-y^/v 

$m«-§-xt3 (t) (i. «feS:co«{c«^tvSo 

Xt3 (t) =b3XStA (t) +n3 (t) 

5. ^\Z. ^4©T^7^-^# 4T'(^?T^■Y^/^S^S^t■g• 
Xt4 (t) f4. <5cKo5«ltc*$tu5<, 
[0 0 2 4] 

Xt4 (t) =b4XStA (t) +n4 (t) 

n-C(OT5=--y4^>'V§:{fm-§-X tn (t) f4. ?>C5C 
X tn ( t) =bnX S tz ( t) +nn ( t) 

[0 0 2 5] ±l5#iCbi, b2s b3. b4. b 
nfi. PHSiffi5^A;&^b03mi!6m-§-tc^*L. TWT^^ 
7'-r2^m^-t^T>'r-ritl. #2, »3. #4. 



lEni, n2^ ns. n4. nnfi^TV'T'-t-^t/Sft 

[0 0 2 61 ^iX^*iX(DT>'X-?-T?§m $*T/fcX ti. 

Xt2x Xt3. Xt4(4. m^^^l 7\:zmf^^fi 
5, m-§-a-Afc§§l 7tt. 1 6[c:— Nf*&*^^tl.TV^ 

fc#T>'7"^(c:fcMt^PHSiffi5feZ<^TU'('lS;^'<i^ H 
/Wai. a2. as. 34^:, ^ * y 1 6 Jr^«>rt«S-Cf^^ 
$ HIHtt $ HT t ^ 5 P H S iffijfe Z coSgfa^/£ T ^ ^ ^/i' 
m-^Stz (t) irfdj;!?, #T^7^:^^ii^^^5«{a6«J 
^'jrPHSJgjfeZd^exDT^^^/Hf^Sr^k^L. T>'7=^ 

2 Tsm.s tvfc p H s ss* A T ^ ^ ^/wsmw^ X 

ti. Xt2. Xt3. Xt4i-e-J5gL. ife^-t?«$tt5# 
T -yy-^xn P H S iSS^S A i: P H S Z ©-g-^{t-§- 
Xti' . Xt2' . Xt3' , Xt4' ty^XTfT^T-^ 
yrwi 4(c:tt^$n^o i^. ^^yi6Je:f±. '^m 
$ tVT < 5 t ^S'J $ P H S ffi* Z CD T ^ ^ ^/wft-^ 
Stz (t) ^S:^^6l^g|5-ef^^!feLIE1SbT^/^5^>05i:i- 

[0 0 2 7] *-r> mi(r>T>"r-rn i t?«>-g-^m-§-x 

ti' (t) tt. 2>;^co«|(c:*$tb5. 

Xti' ( t) =biX S tA ( t) + aiX S tz ( t) 

+ ni (t) 

jSfcIC, ^2WT>'7^-^# 2-C©-a-JE!K«-^X t2' (t) 

[0028] Xt2' (t) =b2XStA (t) +a2X 
Stz ( +n2 ( t) 

2>CtC, ^3<DT>'X:^# 3T?cO-a-^ff-^X t3' (t) 

X t3' ( t) =b3X S tA ( t) + a3X S tz ( t) 

+ n3 (t) 

^4W/'>'7=-^# 4T'«-a-^ff-§-X t4' (t) 
(4, »C^®^»C«$tb5o 
[00 2 9] Xt4' ( t) =b4X S tA ( t) + a4X 
Stz ( t) +"4 ( t) 

nnXn-^mm^Xtn (t) f4. 59cS:<D«tc^$n 

Xtn' ( t) =bnX S tA ( t) + anX S tz ( t) 
H-nn (t) 

:LflKXV)^ Ty::^^-^ :/T W 1 4»CA;^$tu5'^^ 
m^Xti' (t) . Xt2' (t) . Xt3' (t) . 
Xt4* (t) »4. PHSSS*Z/6^feOAl*m-^biX S 
tA (1) . b2X S tA (1) > b3X S tA (1) . b4 
XStA(l) i: PHSilS*Ad>^(DAJtm-^a iX S t 
z (1) . a2XStz (1) , asXStz (1) . a4X 
Stz (1) i:Jt^(t^<^'^J*m-i-i:5^j:5o 
[0 0 3 0] ;::o3-^j*fS-§-f4, PHSSite^Asjiigufc 

T'?"^r•^^i/^^C*i^^T. iilS1'<^PHSSg*ZJiJ!)PxLT. 
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T^T'T-^'r/TWT^'X^Sr^JxfiR L S (Recursiv 
e Least Square) T/W^fy XAt?i&f^$-B:fc^. BfS 

100 3 1 1 ioTs T^T'T^-fZ/TU-r 1 4fi. PH 

«!lffll-r-5fc«>v laSfC^-f-filJC, PHSiiS*A:^|6l 

t^M-rSJtlfiJtt^PSL. PHS5ffi*A{C7?fi-S 

T) t^^T. PHSSg*Z*lSjfr^U?i;jS*S^A,-ei/> 

(0 0 3 21 rixldj;!?. UiSSJ^SrtTP PHSjS*Z 
;6SteBi-5 1 r 5>cttS DMASiffi^ 1 d-bil^^tbS 
fl£i6*s-^ i^^yH^Tf-Zj: 9 ^ P H S Sg* Z *j tt 5 U 

MA*i6^itt. T^^^>'^^c*5^^•cpHss^^*z^»e) 

tJCit). PHSffi*Z:&|B]lCji[S]tt:i^yT4 aS:?^J5S; 
-r5:it«St?^, PHSiS*Z t SDMASifiMl fiT 

(lll4#fiS) . 
lO 0 3 31 

*:^r6] T V7^-^JiiS]14cD K /u.'Si; Sr [6] (t s r t -e ^ ;5 

(00 341 Sfc. lO©PHSSlfi^-T?^^©PHS 
(laffiOfB^/ilftBJ] 

(mil SDMASlfi^dSPHSffi*A;^|6] 



yr) icpHsffi3fez;j5A9 PHsams:?T*J5 t-rs 

(0 2] *%?^©SDMASifi^©-|IJfi<Ofl5liSr^-r 
(1113 1 PHSiffi*AlcM-r5Jir6]t±^JffllSrl)SSL. P 

(11141 PHSiffi^At PHSsffiS^Z ird^tLT-ttV-t* 

(0 6] T^zr'r>c:rT\^'<^mmmm<om.^M-^ih 

(I1I71 SDMAlimS^ffSrTi^'T'x^T'T WMifiK 
(08] T^r^T-^:/T WSrfflv^;fc#^©-:^r6]®ie 
(0 9 1 SDMA«ifi^*5PHSiSg*A*[6] 

^fc^^-t-5^sii*t^ y r (iij*i«ri-^©}§ipH4tsaft^ 

yr) ('PHSi)S*Z*SA!7 PHSii{tSrtT*5 5 ii-s 



1 SDMA-PHSSifi^ 

2 TU^Tl^T-^ 

3 a SS*A:^|6]fg|^tt«j6:t y T 

3 b . 3 c sg*A*-iBimifiH4mst<o'F5iiitt^ y 

T 

13a, 13b s/^SW 

14 T^-y7--i'fT\^'< 

15 /^^T*— 1 6 ;>« 
A. Z PHSSS*-- 



(01] (08] (09] 
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